Background: Many developing countries are facing the problem of rapidly rising death rate from fatal accidents involving motorcycles. Objective: To determine the effect of participation and implementation of the World Health Organization (WHO) Safe Community Programme on death rate from fatal motorcycle accidents. Methods: Motorcycle' fatal accident data were obtained from forensic medicine departments and hospital records in 11 cities located in three provinces in Iran during 2006-2007. Data were analyzed using chi-square and ANOVA tests. Fidelity of the data was safeguarded by using national security coding for each individual involved in the accident. Results: The highest death rate was found in the Fars province followed by Khorasan and Bushehr provinces. In Fars province, the highest mortality rate was found in Niriz city, which did not implement the Safe Community Programme and the lowest death rate was reported from Arsanjan city participating in Safe Community. Similar results were found in the Khorasan province. In Busher province, the highest death rate was found in Busher city participating in the program and the lowest in Genaveh city-not participating in the program. Among sex and age groups, males aged 19 -39 years old had a highest death rate. Half of the death occurred at the accident scene-25% during a transfer to the hospital and 25% of death occurred at the hospital. Conclusions: The Safe Community Programme is a promising model to prevent death from fatal motorcycle accidents in urban areas in Iran.
Introduction
Road traffic injuries accounting for ninth leading cause of death contribute significantly the burden of disease throughout the world, particularly in developing countries [1] - [3] . About 90% of mortality from road traffic accidents occurs in low and middle income countries. In many countries, the majority of those injured in road traffic crashes are pedestrians, cyclists and motorcyclists (that is, motorcycles, motor scooters etc.). For instance, in 1994 in Malaysia, 57% of all road deaths were riders of motorcycles [2] [3] . The number of road fatalities attributed to motorized two-wheelers in industrialized countries, where four-wheeled private vehicles are more prevalent, is also disproportionately high [2] . 15% of deaths or seriously injuries on roads were recorded from 1% of road users in 1998 in Britain. Motorcycle riders accounted for less than 1% of total road users but contributed to 15% of those killed or seriously injured on the roads. With increasing modernization in many developing countries, road traffic deaths are increasing, and traffic deaths are predicted to be the third most important health problem by 2020 [4] . Injuries to the head, following motorcycle accident, are a common cause of morbidity and mortality [5] [6] . Results from large-scale studies have suggested that injury and death rates decrease when helmet use rates increase with the implementation of the law [7] [8] . However, in both developing and developed countries, resistance to legislation on motorcycle helmets still coexists with debate on the effectiveness of motorcycle helmets in reducing morbidity and mortality.
Though helmet usage has been shown to be highly effective in reducing the adverse outcomes of motorcycle injuries and contributing to the reduction of health care expenses; arguments against helmets for motorcycle riders include the possibility that they decrease rider visibility and increase the risk of neck injuries existing and the effectiveness of helmets in reducing mortality is questionable [6] [9] . Whether the helmet causes more severe injury to the other part of the body of motorcyclists in motorcycles' accident is questionable? The effectiveness of mandatory use of a helmet in preventing incidence and severity of physical trauma has been evaluated, as well. Almost all studies have uniformly found that the presence of helmet laws, representing an external social control, contributes to the high helmet wearing rates in many countries reducing motorcycle-related morbidity and mortality [10] [11] .
Many countries around the world are facing the problem of urbanization-a rapidly rising number of people injured or killed while riding two-wheelers-motorcycles and bicycles. A large proportion of the deaths and severe injuries result from injuries to the head. Helmets are effective in reducing the likelihood of head injuries, as well as their severity [12] . The social costs of motorcycle-related deaths and disabilities are high, not only through premature deaths and hospital admissions but also through costs of rehabilitation, lost income, sickness benefits, insurance, property, and legal consequences as well as personal costs of grief and suffering. As shown by many authors, increasing helmet use in the country is an important way to improving road safety [12] .
Many studies have investigated the characteristics of motorcyclists such as their attitudes, knowledge, behaviors, riding frequency, traffic experience, and age of licensure. Motorcycles are considered an easy and inexpensive mode of transportation to use both in heavy traffic of large cities and countryside. The majority of motorcycle riders involved in road accidents are young males, especially under 20 years, who generally tend to adopt risky attitudes and behaviors having an increased risk of injury compared with older drivers.
Haddon matrix, a conceptual model, developed to understand motor vehicle injuries based on the "humanagent-environment" model is recommended to analysis of the event that is essential for determining injury mechanisms and guiding preventive efforts [10] [13] .
Multiple explanatory factors are likely to be operated simultaneously to produce an injury occurrence (i.e. the helmet use and road conditions on motorcycle fatalities) and affect an injury outcome (i.e. access to high-quality treatment and rehabilitation) [14] .
The safe community as a model to control injuries has been recognized by many cities nationwide. It is a conceptual model based on intersectoral collaboration and community participation. This study will compare mortality and morbidity of motorcycles' accident in safe community practicing cities and safe community non-practicing cities.
Objectives
To determine the effect of participation in the World Health Organization (WHO) Safe Community Programme on death rate from fatal motorcycle accidents in 11 cities located in three provinces in Iran.
Materials and Methods
Any study that measures and reports changes in injury rates compared to a control community in a WHO Des-ignated Safe Community (Designated Safe Communities are those that have undergone the formal WHO accreditation process on the basis of meeting the six eligibility criteria outlined below). Most of interventions that were applied in safe communities including; environmental modification, education, police re-enforcement and helmet vaccination during [2004] [2005] [2006] [2007] . Study designs that are comparison of motorcyclist's fatality in WHO safe community designated cities with non-designated safe community cities. Testing for an association between fatality rate and the type of city (safe community practicing with safe community non-practicing cities) in the study areas was performed [15] .
Data Source

Vital Registration System
In this study, Vital Registration (VR) refers to the Death Registration System (DRS) operated by the Ministry of Health and Medical Education (MOHME). MOHME collects mortality data from district health centers. In rural areas, deaths are registered in 17,000 Health Houses and reported to the district health centers. At the district level, vital data are obtained from five sources, including all public and private hospitals, district cemeteries, the district office of the Forensic Medicine Organization, household visits by community health workers in rural areas, and information from community health volunteers [16] .
Hospital Statistics
For several years, the MOHME has conducted household follow-up studies of injured victims that had received care and treatment at medical facilities. The purpose of these studies is to measure the incidence of injuries, the demographic characteristics of victims, and the epidemiological characteristics of injury-related events. The MOHME collected injury case information from all hospitals in 31 provinces in a specified period. Data is collated from the medical records of the victim, the DRS record for fatal cases, and an interview with household members of the victims. Our analysis uses data collected in 2005 and extrapolates this data to the provincial level in order to estimate the annual population incidence of injuries [17] [18] .
Several data sources such as death record, hospital admissions, forensic medicine, and burden of disease reports were utilized and merged. All fatality data due to motorcycle accidents were extracted from the above sources existing in 11 cities (5 cities known to be a WHO safe community and 9 cities are not practicing safe community model) during 2006-2007.
WHO Safe Community Model
The WHO Safe Community model describes desirable features of a community oriented injury prevention policies. The process model used in Safe Community programs relies on input from local politicians, civil servants, representatives of non-governmental organizations, and public health workers to identify problems and implement actions. Implementation of the Safe Community program began in 1997 in Iran, the first city that fulfilled the criteria of becoming an international designated safe community was Kashmar city on 2007, subsequently the program expanded to more cities [10] [13] .
Data were analyzed with chi-square for categorized data and analysis of variance for continuous data.
Results
This study revealed that the main age group of participants was aged between 18 -29 years old (45%) ( Table 1) . Khorasan province with more than 65% of the motorcyclists has the highest rate among the 3 provinces in this study. Busher province placed at the north border of the Persian Gulf has 21% of the motorcyclists, and Fars province has the least number of motorcyclists among the others with the proportional rate of 13%. Within the each province, there are 2 groups of cities. Group one, which is also considered as a case, are those cities where the WHO safe community model is practicing for injury prevention and safety promotion activities. Except for the Bushehr and Fars where the result of safe community to the motorcyclists' death could not be demonstrated, the safe community of Khorasan, has a positive impact to the motorcyclists' death.
In Khorasan province, the number of motorcycles is more in safe communities practicing cities (55.4%) compare to non-practicing safe communities (44.6%). The death rate of motorcyclists is less in safe communities of Khorasan province includes Kashmar cities and Bardscan cities where both are internationally designated as a WHO safe community since 2007, 2008 respectively (47%). The non-practicing safe communities in the Khorasan province are cities of Ferdos and Torbat-e-Hydarieh. In these two cities death rate from motorcycle accidents is high (53%).
The same picture was detected in Fars province. Arsanjan and Eglid are two cities that the WHO safe community model is practicing; the Arsanjan was designated as an international safe community on 2008. However, the impact of the WHO safe community to the motorcyclists' death is positive in these two cities compare to other cities of the province. They are Kazeron city and Niriz city (44.5% vs. 55.5%). However, death ate figures revealed that there are no differences in two groups of cities.
The story is slightly different in Bushehr province. Statistically no differences were determined in safe community practicing cities and none practicing safe community in Busher province in terms of fatality from motorcycle's accident. In Fars province, number of death from motorcycle accidents is slightly more in non-practicing safe community compare to practicing safe community. This may be because of better data collecting system in the later than the former. However, statistically this finding was not significant (Tables 2-4 ).
Limitations of the Study
A set of limitations lies in the data sources used in the study. The cause of death registry was not merged with the police report registry and hospital discharge registry. This could lead to an underestimation of magnitude of motorcyclists' fatalities. By using the social security number for each individual, this drawback has been overcome to some extent.
Discussions
In Many studies, including sixty-one observational studies, which were, performed worldwide the results in term of motorcyclists' death and injury were the same. In all studies motorcycle helmet found to reduce head injury in motorcyclists' crash. It is estimated that helmet reduces the risk of death by 42%. In some articles helmet shown to reduce the risk of head injury by 69% [19] - [21] . No sufficient evidence for the effectiveness of helmet in protecting facial and neck injuries [12] [18] [22] .
In traffic-related motorcycle accidents, injuries are sustained mainly by young adults posing a tremendous burden to affected individuals and society [14] [22]- [24] . Traffic related accidents prematurely interrupt the life of thousands of people, especially during the first decades of life in the economically active age range (adolescents and young adults aged 15 to 44 years), representing a serious socioeconomic and public health problem [25] . This study revealed that the main age group of participants was 18 -29 years of age (45%). Predominant age group of the motorcyclists in both case and the control cities are the young individual below 40 years of age. In these cities, most of the motorcyclists were using the motorcycle as the source of the family income. Most of them were the breadwinner to the family.
Some study emphasizes how crucial the first years of driving experience are and how wide the gap is in terms of socio-economic differences at this stage [14] . Even if based on nation-wide data referring to a single country, these findings might be transferable to other countries where the motorcycle injuries have a higher prevalence [26] in another study, which was performed in Sweden in an experimentally designed community. The effect of an organizational program on prevention of traffic related accidents was measured. The results showed a 50% This study does not peruse to measure the impact of helmet as a goal. In another study performed with the same setting measuring attitude, knowledge and practice of the motorcyclists revealed that wearing a helmet could be looking funny to some of the motorcyclists, could be disturbing, induces hotness especially in humid and tropical cities, and blocks hearing, as well. Embarrassing while wearing a helmet was mentioned by some participants. Odds ratio was calculated for both the groups independently, the odds of the criteria in safe community group vs. other group were considered. In two items namely generating hotness and hearing blockage while using the helmet, the odds ratio was significant between two groups. Data show that the odds for generating hotness in the safe community practicing cities was 7.1, and the odds for hearing blockage in safe community non-practicing cities was 0.65 after age adjustment. In this study Khorasan province with more than 65% of the motorcyclists has the highest number of motorcycle among the three provinces. Bushehr province placed at the north border of the Persian Gulf has 21% of the motorcyclists and Fars province has the least number of motorcyclists with the proportion rate of 13%. Within the each province, two groups of cities were selected. Group one, which is also considered as a case, is those cities where the safe community model is practicing for injury prevention. Except for the Bushehr and Fars province where the impact of safe community to the motorcyclists' death could not be demonstrated, the safe community of Khorasan, has a positive effect to the motor-cyclists' death. In Khorasan, the number of motorcycles is more in safe communities practicing cities (55.4%) and less in non-practicing safe communities (44.6%). But the death rate of motorcyclists are less in safe communities of Khorasan including Kashmar and Bardscan where both are internationally designated as a safe community by the WHO collaborating center for safety promotion since 2007, 2008 respectively (47%). The study was performed in Arsanjan about the safety of motorcycle in Fars province. 1286 motorbikes participated, 7.9% had helmet, and 92.1% did not, 35% of them had their own helmet and 6.4 % of them use it regularly.
7.5% of them said it was heavy and bothering, and 78.4% of them were aware of benefit use of the helmet. Data showed that the lowest motorcycle accident recorded in Eghlid with 28 percent and the highest rate was recorded from the Niriza city with 42 percent. The difference was statistically significant [23] [29]- [31] .
The non-practicing safe communities in the Khorasan province are Ferdos city & Torbat-e-Hydarieh city. In these two cities death rate of motorcyclists (53%) is high.
Although the same picture is detectable in Fars province. Arsanjan city and Eglid city are two cities that the safe community model is practicing; the Arsanjan is designated as an international safe community on 2008. Impact of the safe communities to the motorcyclists' death is positive in these two cities compare to other cities of the province, which the safe community model is not practicing. They are Kazeron city and Niriz city (44.5% vs. 55.5%) but in terms of the death rate, there could not be any differences between two groups of cities revealed.
The story is slightly different in Bushehr province. First of all the Bushehr port city is cited at the northern border of the Persian Gulf in the south of Iran; it is considered as the oldest port in Iran. It is also the capital city of the Busher province. Since the high number of immigration, the population age and sex composition turns over rapidly. The population density is high too. These criteria make the city unique within the province. The safe community program started very early in the city but due to many factors; the program did not run well.
The positive impact of the safe community model to the death rate of motorcyclists could not be demonstrated and in some instances, we can conclude a negative impact.
Statistically no differences were determined in Safe community practicing cities and none practicing safe community in Busher province in terms of fatality from a motorcycle accident. In Fars province, number of death from motorcycle accidents is slightly higher in non-practicing safe community than in practicing safe community. This may because of better data gathering system in the later than the former. However, statistically this finding was not significant. The situation is slightly deviated in Khorasan province. The safe community practicing cities are safer than the non-practicing safe community is for motorcyclists. Factors related to the individual level, such as alcohol consumption, remain by far the main determinants in injury severity. Law enforcement and, above all, building the perception of alcohol as danger-catalyst rather than social-catalyst would turn into advantages, not only for these injuries.
When planning programs for motorcycle injury prevention, timing and groups more in need should be taken into account. Effective alliances are needed for multiple policies at local and national levels, including public and private partnerships, to link the fields of public health, health care, transportation, law enforcement, engineering, and education [19] [28] [30] [32] . Specifically, safety measures such as protective clothing for leg and forearm, reflectors, and structural modifications of the motorcycle like side air bags are just some of the aspects that should be considered and made available at a price affordable by all the motorcyclists, without a further increase of socio-economic differences in health outcomes.
Conclusions
Sustainability of the safe community model is an important factor to have a positive impact to the motorcyclists' death.
As the whole finding the death rate from the motorcyclists is high; young male adults of 15 -40 are the most victims of motorcycle accidents in both the communities (comparable with the world report). Except for the Khorasan safe community, which was, started on 1997 the other safe communities had no preventing phenomenon on motorcyclists' death compared to the fellow cities of non-practicing safe community. The United Nation General Assembly has proclaimed 2011 to 2020 as the Decade of Action for Road Safety. Promoting helmet usage among motorcyclists has been recognized as one of the single most cost-effective interventions [20] [30] [33] . It will be a benefit to make the decade ahead safer for motorcyclists.
Adding to the Field
This study reconfirms the positive impact of safe community program on motorcyclists' safety. Findings of this study are a strong motivator for those communities who are not convinced with safe community approach for safety promotion and still facing problem with motorcyclist's injury. They may reconsider safe community model for their countries.
